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In 1988, the authors conducted a questionnaire-based study on the health effects of 
the indoor environment in 30 Canadian communities. This paper focuses on the 
association between the respiratory health of young children and home dampness and 
molds. A total of 17.962 parents or guardians of schoolchildren received a questionnaire, 
and 14,948 (83.2%) questionnaires were returned. Children living in mobile homes, 
tents, and boats were excluded as were those with cystic fibrosis, leaving 13.495 
children included in the study group. The housing stock was distributed as follows: 
81% were one-family detached homes. 6% were one-family attached homes, and 13% 
were buildings for two or more families. Molds were reported m 32.4%, flooding in 
24.1%. and moisture in 14.1% of the homes. Prevalences of all respiratory symptoms 
were consistently higher in homes with reported molds or dampness: i.e.. adjusted 
odds ratios ranged from 1.32 (95% confidence interval s .06-1.39) for bronchitis to 1.89 
(95% confidence interval 1.58-2.26) for cough. The prevalence of home dampness or 
molds. 37 8%. indicates that it is an important public health issue. Further studies are 
required to elucidate the pathogenesis. Am J Epidemiol 1991;134:196-203. 

environment; environmental pollution; humidity; respiratory tract diseases 


Indoor air quality is understandably an 
important health issue, since North Ameri¬ 
cans spend the majority of their time indoors 
(1). This is especially important in Canada 
where homes tend to be well insulated be¬ 
cause of the cold climate and consequently 
may have reduced fresh air exchange (2). 

Home dampness with resulting mold 
growth may occasionally cause an immedi- 
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ate hypersensitivity reaction, hypersensitiv¬ 
ity pneumonitis, or humidifier fever (3-5). 
The association between the occurrence of 
molds and dampness in the indoor environ¬ 
ment with the prevalence of nonspecific re¬ 
spiratory symptoms in young children is of 
particular interest at present (6-8): 

In a case study of “problem" houses in 
various parts of Canada, about 20 percent 
were found to have undesirably high internal 
moisture strength values. >2 kg of H;0/ 
hour (9)s However, the burden of illness 
among Canadian children associated with 
living in homes with dampness or molds is 
unknown. Therefore, in 1988 we conducted 
a large questionnaire-based study of the 
health effects of the indoor environment in 
Canadian homes. Questionnaires were dis¬ 
tributed to the parents of children in kinder¬ 
garten through grade two. The health effects 
of home dampness among the adult respon¬ 
dents have been reported elsewhere (10). 
This paper focuses on the association be- 
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tween the respiratory health of young chil¬ 
dren and the presence of home dampness 
and molds. 

MATERIALS AND METHODS 
Study sites 

Thirty communities were selected for the 
present study based on several criteria, in¬ 
cluding the following: similar distributions 
of children 5-8 years old and family income 
levels based on information from the 1986 
Census, no major local sources of industrial 
air pollution verified by site visits, and 
knowledge of approximate exposure levels 
to long-range transported air pollution 
(ozone and sulfates). Sets of five communi¬ 
ties with similar exposure to sulfate were 
clustered together into six regions (figure I). 
Two regions, the interior of British Colum¬ 


bia and Saskatchewan, had relatively low 
levels of estimated average annual sulfate 
(-1 Mg/m'): southwestern Ontario had the 
highest levels (5.0—6.0 pg/nOi and the 
Muskoka area of Ontario. Quebec, and the 
maritime provinces had intermediate levels. 
The association between respiratory health 
and long-range transported air pollution will 
be reported elsewhere. 

Study population 

The target population consisted of chib 
dren in kindergarten and grades one and 
two. who were also between the ages of 5 
and 8 years old. Questionnaires, to be com¬ 
pleted by the parent or guardian most fa¬ 
miliar with the child's health, were distrib¬ 
uted via the schools during the period from 
March 15 to April 8. 1988. 



FIGURE 1. Map of Canada showing the location of the six selected regions They are the maritime provinces (1). 
Quebec (2). MusKoka area of Ontario (3). southwestern Ontario (4), Saskatchewan (5). and Bntish Columbia (6) 
Five communities were studied withm each region. 
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People living in mobile homes or trailers, 
boats, tents, and vans were excluded from 
the present analyses, because the indoor en¬ 
vironments were considered to be poten¬ 
tially different from the common types of 
residence buildings. Children whose parents 
answered “ves" to the question. “Has a doc¬ 
tor ever said that this child had cystic fibro¬ 
sis?" were also excluded. 

The questionnaire 

Questions used in this study were taken 
or modified for our purposes from four pre¬ 
viously used instruments: the American 
Thoracic Society-Division of Lung Disease 
Respiratory Symptom Questionnaire (11). 
the Environmental Inventory Questionnaire 
(12). the questionnaire used by the Harvard 
School of Public Health for the Harvard Six 
Cities Study (13). and the questionnaire 
used by Health and Welfare Canada for a 
community-based study of children's health 
(14). 

Since no consensus existed as to which 
questions best indicated the burden of ex¬ 
posure to household molds, we. as other 
investigators have done, developed ques¬ 
tions concerning visible mold growth and 
humid (micro(environments that promote 
mold : growth (15). This was done through 
extensive consultation w-ith a mycologist, 
microbiologist and toxicologist who have 
previously reported on indoor air fungi (2). 

From our composite questionnaire, the 
primary exposure variables used to indicate 
the presence of dampness and molds were 
defined as follows: mold sues, number of 
sites (basement, shower area, elsewhere in 
home) with visible mold or mildew in the 
past year: moisture, appearance of wet or 
damp spots, excluding the basement in the 
past year. Hooding, appearance of flooding, 
water damage, or leaks in the basement in 
the past year: and dampness/mold, any one 
of the above three variables being positive 
(mold sites, moisture, or flooding). 

The primary health outcomes were de¬ 
fined as follows: persistent cough, a cough 
present for 3 months of the year or more, 
apart from colds: persistent wheeze, wheez¬ 


ing apart from colds, wheezing accompanied 
by dyspnea, wheezing present most days and 
nights, or wheezing after exercise: wheeze 
with dyspnea, wheezing accompanied by 
dyspnea: current asthma, asthma currently 
present and reported to be confirmed by a 
physician: chest illness, a chest illness re¬ 
quiring the child to stay at home for 3 days 
or more: upper respiratory symptoms, nose 
irritation, runny and stuffy nose, sneezing, 
or throat irritation occurring on three or 
more separate occasions in the last 3 
months: nonrespiratory symptoms, any one 
of headaches, muscle aches, fever and chills, 
nausea, vomiting, or diarrhea occurring on 
three or more separate occasions in the last 
3 months: and eye irritation, itchy eyes ex¬ 
perienced on three or more separate occa¬ 
sions in the last 3 months. 

Information was also collected on factors 
that could influence the primary relation of 
interest. These covariables were defined as 
age. sex. race (Caucasian, other), highest 
level of education of either parent or guard¬ 
ian (completed at least some postsecondary 
education, other), number of household 
smokers (none. any), cooking fuel (gas. 
other), hobbies (presence or absence of 
woodworking. glassblowing. painting, 
other), sex of respondent, and region of res¬ 
idence. Analyses were also stratified by the 
report of a physician-confirmed allergy to 
mold (present, absent) or dust (present, ab¬ 
sent) occurring in the past year. 

To investigate a possible over- or under¬ 
reporting bias, we defined another variable 
"accidents or illnesses." which was a major 
illness or accident unrelated to the chest, 
occurring in the past year, that restricted his 
or her activity for at least 1 week. 

Statistical analysis 

First, the crude odds ratios of the associ¬ 
ations between health outcomes and home 
dampness were calculated. Odds ratios were 
tested for differences from unitv bv the x : 
test (PROC FREQ. SAS version 5) (16). 
Symptom prevalences were stratified by the 
presence or absence of home dampness/ 
mold both to demonstrate the proportion of 
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people affected and to help interpret the 
odds ratios that deviate more from the null 
than prevalence ratios, particularly with high 
prevalences. Multiple logistic regression, us¬ 
ing the maximum likelihood method, was 
applied to adjust for confounders and to 
improve precision. The study population 
was stratified by the presence or absence of 
mold and dust allergy to indicate whether or 
not allergic mechanisms influenced the re¬ 
lation. The data were also stratified by the 
presence or absence of “accidents or ill¬ 
nesses" to assess the influence of reporting 
bias. Differences in the odds ratios across 
strata were examined by the Breslow-Day 
test for homogeneity of cxlds ratios (PROC 
FREQ. SAS version 5)06). The strength of 
association among the health responses was 
tested by Kendall's tau. 

RESULTS 

A total of 17.962 parents or guardians 
received a questionnaire, and 14.948 (83.2 
percent) questionnaires were returned: Data 
on 13:495 children were available for analy¬ 
sis after excluding those who were less than 
5 or greater than 8 years of age (n = 323): 
those with cystic fibrosis i n = 17): and those 
who lived in mobile homes or trailers, tents, 
or vans m = 547). Subjects with no recorded 
age in = 475) or housing type (« = 131) 
were also excluded. Dunng the school year. 
99.6 percent of the children slept in the 
home of the respondent (parent/guardian) 
for five or more nights per week. The hous¬ 
ing stock distribution was as follows: 81 
percent were one-family detached homes. 6 
percent were one-family attached homes, 
and 13 percent were buildings for two or 
more families. The reported prevalence of 
molds was 32:4 percent, moisture was 14.1 
percent, and flooding (reported in homes 
with a basement) was 24.1 percent. 

As demonstrated in table 1. children living 
in homes with reported dampness/mold had 
age. sex. race, and gas cooking distributions 
similar ( i.e.. <2 percent differences) to those 
living in homes without reported dampness/ 
mold: Parental education was greater in 
homes with reported dampness/mold. 58 


TABLE 1. Host and environmental characteristics: 
aatactad Canadian chitdran. 5-8 years old. 1988 



Dampness/rnoic* 

cnaractenstics 

Absent 

Present 

Cfmd s age (years) 

5 

19:0 

211 

6 

32 1 

319 

7 

332 

325 

8 

15.6 

14.5 

Child s sex 

Male 

50.5 

51.7 

Female 

49.5 

483 

Child s race 

Caucasian 

964 

968 

Other 

3.6 

3.2 

Mold allergy 

Yes 

27 

49 

No 

97.3 

951 

Dust aWergy 

Yes 

51 

7.6 

NO 

94.9 

924 

Respondent '$ sex* 

Male 

17 B 

15 4 

Female 

82.2 

84.6 

Parental education* 

High school or less 

473 

41.7 

More than high school 

52.7 

583 

Household smokers* 

Any 

50.5 

55.3 

None 

49.5 

44 7 

Gas cooking 

Yes 

5.1 

5.7 

No 

949 

94.3 

Hobbies* 

Yes 

12 4 

149 

No 

87 6 

85.1 


•p< 0 01 x : test 

t For the study group oM 3.495 cftrfdren values tor damp- 
ness/mow were ava*atxe tor 12.569 oampness/mow values 
were aosent tor 7,614 ano present tor 4.755 emtoren 


percent had postsecondary school education 
compared with 53 percent in "dry " homes. 
Household smoking was also more prevalent 
in damp homes. 55 percent versus 51 per¬ 
cent. 

As shown in table 2. the reported preva¬ 
lences of lower respiratory symptoms/dis¬ 
orders (cough, wheeze, asthma, bronchitis, 
and chest illness) were approximately 50 
percent higher in damp homes. Upper re¬ 
spiratory and nonrespiratory symptoms 
were increased by 20-25 percent. 

Odds ratios for the individual symptoms 
comprising the “nonrespiratory symptoms" 
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variable ranged from 1.33 for vomiting to 
1.63 for muscle aches. Crude odds ratios for 
the associations between health indicators 
and indicators of home dampness or molds 
are presented in table 3. Cough appeared to 
be the symptom with the greatest odds ratio. 
The presence of two mold sites appeared to 
be the exposure with the greatest odds ratios. 
All health indicators were associated (p < 


TABLE 2. Prevalences of health indicators 
stratified by the presence or absence of 
dampness/mold: selected Canadian children, 5-8 
years old, 1988 



Dampness/moW T 

Hearth indicators 

Absent 

Present 


(%i 

(*> 

Cough 

4 4 

7.9 

Wheeze 

10.9 

16:2 

Wheeze with dyspnea 

53 

8:3 

Asthma 

4.0 

5.7 

Bronchitis 

9.9 

127 

Chest illness 

9.9 

14.3 

Upper respiratory symptoms 

486 

59.0 

Eye irritation 

5.6 

8.3 

Nonresptratory symptoms* 

30 j 7 

388 


• am differences between dampness/moid sre Significant at 
p < 0 01. \ 3 test 

t For me study group oM3495 CMKJreo. values for damp- 
ness/moW were available tor 12.569 oampness/mow values 
were absent tor 7.814 ar>0 present tOr 4.755 children 

X Any one ot headaches. musc*e acnes fever and chrtts. 
nausea vomiting. or caarmea occurring on at least three sepa¬ 
rate occasions m the last 3 months 


0.05) with all indicators of home dampness 
or molds: odds ratios ranged from 1. 14 for 
flood and bronchitis to 2.26 for cough and 
two mold sites. For all of the health indica¬ 
tors. odds ratios were greater for two than 
one reported mold site, indicating a dose- 
response relation. It must be pointed out. 
however, that the consistency observed in 
the results in table 3 was simply due to 
neither high correlations among health in¬ 
dicators nor high correlations among all the 
indicators of dampness or molds. Kendall's 
tau showed weak correlations, generally less 
than 0.3. among health indicators. Excep¬ 
tions were among wheeze, wheeze with dysp¬ 
nea. and asthma, where correlations were 
approximately 0.6. 

Odds ratios were adjusted for age. sex. 
race, education of parent/guardian. gas 
cooking, number of household smokers, 
hobbies, sex of respondent and region of 
residence. Overall, adjusted odds ratios 
ranged from 1.08 for wheeze with dyspnea 
and flooding to 2.55 for the association be¬ 
tween cough and number of mold sites. The 
95 percent confidence interval for the ad¬ 
justed odds ratios included one only for the 
associations between flood and the two 
wheezing syndromes and between flood and 
asthma. Adjusted odds ratios were very sim¬ 
ilar to the crude odds ratios. The largest 


TABLE 3. Unadiusted odds ratios for tha association batwaan haaltti and homa dampntss/mold: satacted 
Canadian etiildran. 5-8 yaars old. IMS 


Dampness/moid Flood Moisture NO: of mold sites 


Health indicator 

OR" 

95 % c»* 

OR 

95 % a 

OR 

95% Cl 


0 vs 1 


O vs 2 


OR 

95% Cl 

OR 

95% Cl 

Cough 

1.89 

1.63-2.20 

138 

1.16-1.65 

1.91 

1.60-2.27 

1.61 

1.36-1.89 

2.26 

1.80-2.83 

Wheeze 

1.58 

1.42-11.76 

1.25 

1.10-1.41 

1.74 

1.53-1.98 

1.42 

1.26-1.59 

1.73 

1.45-2.06 

Wheeze with 
dyspnea 

1 61 

1 40-1.86 

1.24 

1.05-1 47 

1.68 

1.41-1.99 

1.56 

1.34-1.82 

2.00 

1.60-2.50 

Asthma 

145 

1.23-1.71, 

1.29 

1.06-1.56 

1.58 

1.29-1.94 

1.40 

1.16-1.68 

1.67 

1 27-2.19 

Bronchitis 

1.32 

1 18-1 48 

1.14 

1.00-1.31 

1.49 

1.30-1.72 

1.25 

1.10-142 

1.46 

1.20-1.78 

Chest illness 

1 52 

1.37-1.70 

1.50 

1.32-1.70 

1.47 

1.28-1.69 

1.54 

1.36-1.73 

1.81 

1.51-2.17 

Upper respiratory 
symptoms 

1 46 

1.36-1.57 

126 

1 16-1 38 

1.52 

1.38-1.68 

1.36 

1.25-1.47 

1.74 

1.52-2.00 

Eye rotation 

1.53 

1,33-1 76 

142 

1.21-1.66 

1.60 

1.35-1.90 

1.42 

1 El-1.65 

1.74 

1.39-2.19 

Nonrespiratory 

symptoms t 

1 43 

1 33-1 55 

1.25 

1 14-1.37 

1.45 

1.31-1.60 

1.28 

1.18-1.39 

1.72 

1.50-1.96 


• OR. ooos ratio 95*a Cl. 95"* confidence interval 

t Any one oi neaoacnes musoe acnes fever end chits, nausea, vomiting, or diarrhea occurring on at least three separate 
occasions m the last 3 months 
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differences were as follows. Between eye ir¬ 
ritation and moisture, the crude and ad¬ 
justed odds ratios were 1.60 and 1.90. re¬ 
spectively: between cough and two mold 
sites, the crude and adjusted odds ratios were 
2.26 and 2.55: and between eye irritation 
and two mold sites, the crude and adjusted 
odds ratios were 1.74 and 1.52. All other 
differences were less than 0.2. 

The associations between respiratory 
he. n indicators and home dampness/mold 
were slightly weaker in the presence versus 
the absence of mold or dust allergy. How¬ 
ever. differences in odds ratios between 
strata were significant at p < 0.05 only for 
wheezing, wheezing with dyspnea, and 
asthma (table 4). 

The associations between symptoms and 
dampness/mold were present within all re¬ 
gions except for British Columbia where the 
unadjusted odds ratios were 1.05 for wheeze. 
0.94 for dyspnea with wheeze, and 0.64 for 
asthma. Stratification by the variable repre¬ 
senting accidents or illnesses not of the chest 
(indicating reporting bias) did not remove 
the associations shown in table 3. To ensure 
that responses to this question were not re¬ 
lated to the primary outcome variables of 
interest, we included only the following re¬ 
ported problems: poison ivy. appendicitis, 
kidney disorders, surgery, gum disorders, 
pregnancy, trauma, and pituitary tumors. 


DISCUSSION 

We found that the reported presence of 
indoor molds and dampness may cause ad¬ 
verse health effects in Canadian children. 
Consistent with a causal relation were the 
following observations. I) A dose-response 
gradient was demonstrated' between the 
number of mold sites and health outcomes 
with a maximum odds ratio reaching 2.55 
for cough and the presence of two mold sites. 
2) The observed relation was independent 
of the age and sex of the child, the number 
of household smokers, the presence of gas 
stoves, and the region of residence in 
Canada. 3) Respondents were essentially 
“blinded” to the hypothesis tested. The ques¬ 
tionnaire did not focus on home dampness 
exclusively, and it is not generally known 
that home dampness and molds cause ad¬ 
verse health effects. 4) It is unlikely that 
general over- or underreporting biased the 
study because stratifying by the question 
used to indicate reporting bias did not erase 
the observed relation. However, this cannot 
be excluded, as the question used is at best 
a crude indicator of reporting bias. 5) Par¬ 
ents of “symptomatic” children, searching 
for etiologic factors, may be more aware of 
indoor air problems than parents of asymp¬ 
tomatic children. This could also lead to an 
observed association between symptoms and 


TABLE 4. Odds ratios tor the association between health indicators and dampness/tnoM stratified by 
reported mold allergy: selected Canadian children. 5-» years old. 19M_ 


Hearth indicator 


Cough 

Wheeze 

Wheeze with dyspnea 
Asthma 
Bronchitis 
Chest titness 

Upper respiratory symptoms 
Nonrespiratory symptoms ty 
Eye imtatfon 


Mow allergy* 


Absent 

Present 

1-74* 

1.39 

1l59*.§ 

0.78 

168$,§ 

0.68 

1 S1$.§ 

0.64* 

1.28$ 

1.25 

1 49$ 

1.04 

1.43$ 

1.75* 

141$ 

1.19 

1 42$ 

1.41* 


Dust aifergyT 


Absent Present 


1.69* 

1 60$ 

1.56* 

0.98§ 

1.62$ 

0 94§ 

1.38* 

1.04 

1.28* 

1.25 

1.45* 

1.30 

1.39* 

1.91* 

1.40* 

1.36* 

1.33* 

1.69* 


• For me study group ot 13.495 children. values tor mow energy were avertable tor 12.947 mow energy values were absent tor 

12 t^orthestudy group of 13.495 chrtdren. vetoes tor dust energy were averted* tor 12.958 dust allergy values were absent tor 
12.173 and present for 785 chrtdren 

t Odds rat© signiticantly drtferent from unrty at the 5% level _ 

§ Brestow-Day test tor homogeneity of odds ratios between the presence or absence of mow artergy {p < 005) ^ 

I Any one of headaches muse* aches fever and chrtte. nausea, vomiting, or Oarmea occumng on at *ast three separate 
occasions m me last 3 months 
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dampness/mold. The result presented in ta¬ 
ble 4 argues against this scenario Among 
children with known dust and mold aller¬ 
gies. the association between symptoms and 
exposures was no stronger than that among 
children without these known allergies. Fi¬ 
nally. our Canadian findings are consistent 
with those in other countries as discussed 
below. 

Dampness or mold, determined by either 
questionnaire or building inspection, in the 
homes of Edinburgh school children has 
been strongly associated with respiratory 
symptoms in several studies (6: 17-19). For 
example, in one study the crude odds ratio 
for the presence of any respiratory symptom 
was 3.7. p < 0.01 (19). A small questionnaire 
study of 185 homes in The Netherlands also 
reported crude odds ratios of 2-3 for the 
associations between respiratory symptoms 
and home dampness (7). A larger question¬ 
naire study of 4.990 Swedish children, whose 
parents were nonsmokers, found dampness 
to be associated with cough as indicated by 
an odds ratio of 1.9. p < 0.05 (20). Another 
large study of 4.625 US children reported 
odds ratios similar to ours of 1.2-2.2 be¬ 
tween respiratory symptoms and home 
dampness or molds after adjusting for ma¬ 
ternal smoking, age. sex. city of residence, 
and parental education (8). Thus, the 
Canadian experience is similar to those of 
other countries despite differences in ques¬ 
tionnaires. languages, climate, and housing. 

Although there are several facts support¬ 
ing the argument for causality, both the 
exposure and outcome variables were based 
entirely on questionnaire reporting. This 
crude subjective measure of molds would be 
expected to result in misclassification of ex¬ 
posure andi if random, to reduce the ob¬ 
served effect size. Previous studies have 
demonstrated that reported molds and 
dampness have some validity as measures of 
mold concentrations and dampness in 
homes, although correlations were weak (7. 
20). Currently it is not possible to test the 
validity of questionnaire reports as an indi¬ 
cator of mold-related pathogenic agents. The 
nature of these agents is unknown and. 
therefore, cannot be directly measured for 


use as a criterion (or gold standard). Con¬ 
centrations of mold measured' as colony¬ 
forming units will not include the nonviable 
but potentially allergenic portion (21). Large 
temporal variations in airborne mold con¬ 
centrations occur, for example, from the 
activities of occupants (2. 21). Thus, the 
often used "grab samples" may not well 
represent average or peak exposures. Fur¬ 
thermore. total spore counts or colony¬ 
forming units may poorly reflect the pres¬ 
ence of small proportions of certain species 
that may have important health effects (2). 
Heterogeneity also exists within a given spe¬ 
cies: mvcotoxin production is related to both 
the species and its local environmental 
conditions (2). Furthermore, dampness in¬ 
dicates inadequate home ventilation and 
perhaps increased levels of several contami¬ 
nants. The observed prevalence of any 
dampness/mold in the present study. 38 per¬ 
cent. probably overestimates the prevalence 
of serious mold problems in randomly cho¬ 
sen homes. Miller et al. (9) measured several 
indoor air biologic contaminants in 51 
Canadian homes, of which 70 percent were 
selected because of prior complaints of in¬ 
door air problems. In six homes, the concen¬ 
tration of airborne colony-forming units 
exceeded 1.000/m'. Potentially hazardous 
species. Aspergillus fumigants and Siachy- 
botrys ana. were found in three homes. 

Thus, although the associations between 
respiratory symptoms and home dampness 
or molds are probably causal doubt remains 
because of the subjective nature of question¬ 
naire reporting and because there is insuffi¬ 
cient knowledge to accurately identify and 
measure the pathogenic molds. 

Upper respiratory symptoms and eye ir¬ 
ritation were also associated with home 
dampness/mold in the present study, sug¬ 
gesting that an airborne irritant or allergen 
is involved in the pathogenesis. House dust . 
mites may be partly responsible for these 
adverse health effects. Although it is as¬ 
sumed that they do not occur on a broad 
scale in Canadian homes because of the cold, 
dry winters, there may exist humid microen¬ 
vironments. such as damp basements, suit¬ 
able for both molds and house dust mites 
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(5). Inconsistent with an immediate hyper¬ 
sensitivity mechanism was the observation 
that the symptom and exposure association 
persisted despite stratification for the pres¬ 
ence of diagnosed allergies to molds and 
dust. It would have been expected that those 
with reported allergies would have more 
symptoms on exposure to dampness, molds, 
or dust mites than those who reported no 
allergies. This was not the case. In addition, 
asthma which is partly an allergic disease in 
children was not as strongly related to home 
dampness or molds as were other health 
indicators. Allergic products of molds or 
dusts are recognized to cause immediate hy¬ 
persensitivity symptoms, but it did not seem 
to be driving the overall relation in our 
population study. 

The nonspecific symptoms we and others 
have detected (fever and chills, headaches, 
myalgias, nausea, vomiting, and diarrhea), 
if not simply due to a reporting bias, may 
be a clue to the pathogenesis. Similar symp¬ 
toms have been described in “humidifier 
fever" and “mycotoxicosis." both of which 
mav be caused bv exposure to mold products 
(3.22): 

These speculations based on our results 
and those of others require further etiologic 
studies of the adverse health effects associ¬ 
ated with home dampness and molds. Con¬ 
sidering the relatively high prevalence of 
home dampness or molds, approximately 38 
percent, it is an important public health 
issue for the Canadian population. Further 
work is required to determine both the likely 
pathogenic agents and how best to measure 
them in the general population. 


REFERENCES 

1. Samel JM Marburg MC. SpengJer JD Slate of ihe 
art. Health effects of indoor air pollution. Pan 1. 
Am Rev Respir Dts 1987:136: I486-1508. 

2. Tobin RS. Baranowski E. Gilman A. et at Signify 
cance of fungi in indoor air: report of a working 
group. Can J Public Health l987:8(Suppl>:Sl-S30. 

3. Edwards JH. Harbord P. Skidmore JW. et al. Hu^ 
midifier fever. Thorax l97‘ , ;32:653-63 

4. Bonanszale EF. Thiede WH. Fink JH Hypersen¬ 


sitivity pneumonia due lo contamination of an air 
conditioner. N Eng) J Med 1970.283:2^ t-f> 

5. Arundel AV. Sterling EM. Biggin JH. ei al Indirect 
health effects of relative humidity in indoor en\»- 
ronments. Environ Health Perspeci 1986:65:351- 
61. 

6 Strachan DP. Sanders CH. Damp housing and 
childhood asthma: respiratory effects of indoor air 
temperature and relative humidity J Epidemiol 
Community Health 1989:43:7-14 

7. Waegemakers M. VanWageningen N. Bnmekreef 
B. et al. Respirators svmptoms m damp homes. 
Allergy 1989:44:192-8. 

8. Brunekreef B. Dockery DW. Speizer FE. et a) 
Home dampness and respiratory morbidity m chil¬ 
dren Am Rev Respir Dis 1989.140 1363-7. 

9. Miller JD. LaFlamme AM. Sobol V. et al. Fungi 
and fungal products in some Canadian houses lnt 
J Biodetenoration 1988:24:115-23. 

10. Dales R. Burnett R. Zwanenburg H Adverse health 
effect in adults exposed to home dampness and 
molds. Am Rev Respir Dis 1991:143:505-9 

11. Ferns BG Epidemiology standardization project. 
Am Rev Respir Dis 1978:118:36-47. 

12. Lebowiiz MD. Quackenboss JJ. Soczek ML. et al. 
Workshop: development of questionnaires and sur¬ 
vey instruments. In: Magda ML. Harper JP. eds. 
Design and protocol for monitoring indoor air 
quality. Philadelphia; PA: Amencan Society for 
Testing and Materials. 1989:203-16 (ASTM STP 
I002)j 

13 Ware JH. Dockery DW. Spiro A. et al. Passive 
smoking, gas cooking, and respiratory health of 
children living in six cities. Am Rev Respir Dis 
1984:129:366-74. 

14 Stem B. Jones L. Raizenne M. et al. Respiratory 
health effects associated with ambient sulfates and 
ozone in two rural communities. Environ Res 
1989:49:20-39. 

15. Gallup J. Kozak P. Cummins L. et al. Indoor mold 
spore exposure: characteristics of 12 17 homes in 
southern California with endogenous mold prob¬ 
lems. Expenemia (Suppl) 1987:51:139-47. 

16 SAS Institute. Inc. SAS user's guide: statistics, ver¬ 
sion 5 ed: Carv. NC: SAS Institute. Inc. 1985:171- 
354. 

17 Strachan DP. Ellon RA. Relation between respira¬ 
tory morbidity in children and the home environ¬ 
ment. Fam Pract 1986:3:137^2. 

18. Martin CJ. Platt SD. Hunt SM. Housing condition 
and ill health. BMJ 1987:294:1125-6 

19. Strachan DP. Damp housing and childhood 
asthma: validation of reporting svmptoms. BMJ 
1988:297:1223-6. 

20. AndraeS. Axelson S. Bjarksten B. et al. Symptoms 
of bronchial hyperreactivity and asthma in relation 
to environmental factors. Arch Dis Child 1988; 
63:473-8. 

2L Strachan DP. Flannigan B. McCabe EM. et al. 
Quantification of airborne molds in the homes of 
children with and without wheeze. Thorax 1990: 
45:382-7. 

22. May JJ. Stallones L. Darrow D. et al. Organic dust 
toxicity (pulmonary mycotoxicosis) associated with 
silo unloading. Thorax 1986:4 f;919-23. 


2023510363 


Source: https://www.industrydocuments.ucsf.edu/docs/tgpx0000 




